The goal of the project was to create recommendations and design specifications for a multimedia tool to enhance the informed consent process for clinical trials. The authors focused on the needs of patients with potential cognitive impairment.
assistance of multimedia technology. Our objective was to use findings from the literature and feedback from patients and researchers to inform our recommendations for the design of a multimedia tool to enhance the informed consent process for clinical trials. We focused on the needs of patients with potential cognitive impairment. Our needs assessment included feedback from focus groups and interviews with patients who had depression, breast cancer, or schizophrenia, as well as interviews with health care researchers and institutional review board members.
Consumers are demanding a greater choice and involvement at all levels of health care. In addition, the advancing sophistication of medical research necessitates a more sophisticated understanding of the process of informed consent in both clinical and research settings. With the increasing number of informed consent protocols being developed for new therapeutic trials, there is a clear need for improvements in informed consent. 1, 2 Meaningful consent requires that a patient be given sufficient understandable information to make a valid choice. The consent form is not equivalent to informed consent. 3 Lidz et al. 4 observed the informed consent process and noted that patients had four major reasons for wanting information: to facilitate compliance in treatment decisions, as a sign of respect to them, to exercise veto power over a physician's decision, and for their own decision-making. Communicating highly technical and specialized knowledge to someone who is not educated in that subject is a challenging problem. The general anxiety of patients about their medical condition and the pressures of time also hamper effective communication. 5, 6 It is important that physicians understand that discussion is a necessary part of the physician-patient relationship and that patients are seeking something more important than the legally completed consent form. 7 
Background
The effectiveness of the informed consent process is poorly understood and not well researched. Many factors are involved: economic, legal, institutional, educational, cultural, religious, and interpersonal. Poor patient understanding can be due to poor communication techniques or to a lack of time on the part of health care professionals, to patient anxiety or denial or, as much of the existing literature reveals, to a lack of reading comprehension. Patients do not always realize the purpose of the information and the consent form. 8 -10 Cassileth et al. 8 evaluated the recall of cancer patients who were given consent forms and verbal explanations. They found that the day after patients signed consent forms, only 60 percent understood the purpose of the forms and only 55 percent were able to identify a major risk. Expressing and understanding risk is a problem faced by physician and patient alike. Merz et al., 11 in a study of informed consent litigation, noted that there was no consistency in the verbal expressions used by physicians to categorize risk. In general, physicians have difficulty in expressing subjective probabilities as odds ratios or decimal figures.
Studies of the comprehension of health education handouts show that, typically, only half the recipients are able to comprehend health education materials. 12, 13 Studies of readability suggest that the existing forms for informed consent are often too complex and difficult for the average person to understand. 14 -22 Morrow et al. 17 noted that consent forms are less comprehensible than the popular press and that research consent forms may be as difficult to read as medical journals. When the Fry readability scale 23 was used to analyze the grade level of consent forms for oncologic clinical trials, 73 percent of passages required a reading ability at college level or higher. A current challenge to educating patients is that only 28 percent of the American population have attended college, and that approximately 20 percent are functionally illiterate, reading at or below the fifth-grade level. 25 These readability scores suggest that many patients lack real understanding, which leads to technically informed but uneducated consent. 26, 27 There is a long history of concern about research conducted on impaired human subjects. 28 The competence of an impaired subject to provide consent is another issue that, with readability, is often neglected in the informed consent process. Although competence is a legal concept and can be formally determined only in court, it does play an important role in the informed consent process. At present, there is no universally accepted test of a patient's capacity to consent to treatment. With age, cognitive impairment becomes more common. Elderly patients are often not given full credit for decisional capacities. 29 -31 Competence may sometimes be questioned only because patients refuse medical treatment. 32 Often, clinicians depend on mental status tests, such as the Folstein Mini-Mental Status Exam, 33 to identify patients who may not be competent to give informed consent. Taub et al. 34 studied the effect of vocabulary level and corrected feedback on informed consent in elderly patients. This study confirms the usefulness of a multi-step approach using a comprehension test as part of the informed consent process, as previously described by Miller and Willner. 35 In addressing issues of competence, suggestions have been made that patients should be screened before making treatment decisions. One approach is a screening instrument, the Hopkins Competency Assessment Test, 36 that requires the subject to answer a series of questions (true and false, and sentence completion) after reading a short essay presented at an appropriate reading comprehension level (sixth grade, eighth grade, or first-year college level). The authors concluded that screening for competency was possible and economically feasible.
The problem of assessing competence becomes more difficult in cognitively impaired persons and in those with mental disorders. 37 Dresser 38 reviewed the policy issues surrounding the use of mentally disabled persons as research subjects. Since no single accepted standard for determining decision-making capacity exists, issues of competence are linked with the level of comprehension of subjects. This can only be accom-plished when the informed consent process provides understandable information and when the subject's comprehension is determined during that process. Dresser notes that assessment of competence should be task-specific and that conventional mental status tests may not be suitable for research settings.
It is also important to remember that the diagnosis of mental illness is not synonymous with incapacity or with loss of autonomy in decision-making. An investigation of the informed consent process in psychiatric research 39 showed that psychiatric patients had problems understanding the purposes of research when investigators emphasized the therapeutic benefits rather than the research purposes. In a series of studies, 40 -42 three different standards for assessing decision-making capacity were tested on groups of patients with diagnoses of schizophrenia, major depression, and ischemic heart disease. Depending on which standard was used, patients were classified differently, pointing to the fact that no single standard is sufficiently broad to identify all patients. If all were used, the potential exists for compromising patients' autonomy in making decisions affecting their medical care. Physicians need to be aware of legal standards applicable in their community and how those standards can be applied correctly. Medical professionals often assume that refusal of therapy raises questions of a patient's competence. Lawyers do not necessarily take the same position, 43 and the courts have helped solidify the legal boundaries of informed consent to the benefit of patient self-determination.
Clinical trials, especially in the area of cancer chemotherapy, offer another unique set of problems for informed consent. The distinction between informed consent for treatment and informed consent for research is becoming less clear and can present a conflict of interest for clinical investigators. 44, 45 The fundamental feature of clinical trials-namely, that participants are in a ''research,'' not a therapeutic, program-is not always clear to patients. 46 Sutherland et al. 47 suggest that ''a more contemporary and comprehensive set of guidelines for planning and conducting trials is required to address the increasing influence of patients' preferences on the successful completion of clinical trials.'' Differing cognitive style among patients characterize how information is gathered and how much information is desired in the informed consent process. The present informed consent procedure, which utilizes a single consent form, cannot address these differences. 48 Other studies have shown that enhancing the process to provide more useful information for decision-making does not affect the clinical trial entry decision. 49, 50 Clinical trials of new therapies and procedures require informed consent of greater complexity. White et al. 51 studied patient preferences for long, medium, or short consent forms for chemotherapy. Although the majority of patients expressed a preference for more detailed information, these patients, regardless of educational level, answered questions basic to the study design incorrectly. The authors stress the importance of the proper design and evaluation of consent forms. One aspect of this complexity relates to the terminology used in clinical trials. Few patients understand such terms as randomization and double-blind study. 52 The results of one study 53 suggest that patients who were better educated, encouraged by a partner, given adequate time to decide, or initially approached by a physician were more likely to consent.
Patients with cancer may be especially vulnerable as they deal with the distressing and difficult diagnosis of a terminal illness. Rodenhuis et al. 54 studied the quality of the informed consent process in a phase I study of an anticancer drug. Patients were motivated by four factors: hope for improvement of their condition, pressure exerted by family and friends, the desire to help medical science, or simply the feeling that they really did not have a choice. When the authors interviewed patients five days after the informed consent process, 10 of 48 patients had unrealistic expectations and perceptions based on the information they had received during the consent process.
Although there has not been much change in standard practice for informed consent, there have been a few studies investigating alternative consent procedures and newer technologies, in an attempt to improve patient understanding and the meaningfulness of the informed consent process. Tymchuk et al. 57 compared four methods of presenting informed consent information to elderly subjects. When those with severe cognitive limitations were excluded, findings showed that subjects benefited from simplified versions of forms more than from either storybook presentations or videotape. However, other studies have shown that oral presentations and videotaped presentations may help patients comprehend consent information. 60 -63 Yet video remains an under-utilized tool in the informed consent process.
Kieschnick et al. 64 reviewed the available computer products for patient education. A number of specialized software programs are dedicated to handling informed consent both by providing the education (informing) and by automating the consent process. Llewellyn-Thomas et al. 68 compared the effectiveness of using audiotape or an interactive computer program for teaching about a clinical trial in terms of patients' satisfaction, understanding of the information, and decision whether to enter the trial. They found no difference in understanding or satisfaction, but the computer users tended to report a more positive attitude.
Among various approaches to informed consent, computers represent potentially powerful and effective tools. Yet there are few existing informed consent programs, and those address only specific procedures. 64 Because of the early stage of the field and the limited number of evaluations, 65, 66 it has been difficult to show compelling benefit from the use of computers in the informed consent process. No general programs currently exist for informed consent, and in those no attempt is made to assess either the competence of the patient or the appropriateness of the educational level of the material. In light of the ever-increasing number of new therapeutic interventions and complex research protocols, it remains important to continue to search for methods to improve the informed consent process. A multimedia computer tool has the potential to both enhance and standardize the quality of informed consent. However, because so little is understood about how to make it effective, it is important to first explore the needs of patients in the informed consent process and determine which multimedia approaches are likely to address those needs.
Study Design
When creating technology for new applications where a variety of approaches are possible but untested, it is most useful to use qualitative techniques to determine how to focus the later system design efforts. Our approach to developing design recommendations for a multimedia tool to augment the informed consent process for clinical trial research is outlined in Figure  1 . We first did a preliminary needs assessment to augment findings from the literature, using input from focus groups and interviews with patients who had been asked to participate in a clinical trial, with researchers responsible for obtaining informed consent, and with institutional review board members who oversee the informed consent process in research. Based on the findings from these focus groups and interviews, as well as on findings from the literature, we developed a prototype multimedia tool to test various suggested approaches to improving the informed consent process. The prototype tool was then demonstrated and used as stimulus material in follow-on focus groups and interviews with patients, researchers, and institutional review board members. We then used this feedback to generate design goals and specifications for a multimedia tool for informed consent.
Preliminary Focus Groups and Interviews
Our review of the literature showed several unresolved deficiencies in the informed consent process that could be addressed in a well-designed multimedia tool. The major problems were the inability of some patients to read and comprehend many consent forms, the inadequacy and variability of the oral explanations of informed consent, and the lack of documentation of comprehension of the consent forms. To supplement these findings and to inform the design of our prototype multimedia tool for informed consent, we performed a preliminary needs assessment using focus groups and interviews with patients, health care professionals, and members of our institutional review board, as outlined below: who were making a decision about whether to participate in a clinical trial. We chose to look at three distinct groups of patients with different manifestations of possible cognitive impairment when making this decision. Patients with schizophrenia often have pronounced difficulty in concentrating on material long enough to take into account all aspects of informed consent documents when making a decision about trial participation. Patients with breast cancer are typically asked to participate in a trial very soon after diagnosis. They are often emotionally distraught and in a particularly vulnerable situation. Finally, patients with depression may have difficulty making a decision on whether to participate in a clinical trial since they often lack the motivation and emotional energy needed to absorb the large amounts of informed consent material.
Patients were recruited by clinical researchers at Oregon Health Sciences University and at the Portland, Oregon, Veterans Administration Hospital. The eligibility requirements were that patients be 18 years or older and that they had previously been asked to participate in a clinical trial. The subjects were compensated for time and travel ($20).
We also interviewed members of the Oregon Health Sciences Institutional Review Board as well as local researchers and informed consent experts to determine what would be viewed as acceptable and useful to them in using a multimedia tool to augment the informed consent process. These groups would continue to be closely involved with the design of a multimedia tool for the informed consent process.
Preliminary Focus Group/Interview Moderation
We used a ''funnel'' design of discussion organization for the focus groups and interviews, starting with open-ended broad topics regarding clinical trials and the process of informed consent to encourage unprompted discussion of issues. We also asked the patients and researchers to describe their actual experiences with informed consent, at some point asking them for feedback on the effects of possible cognitive impairment. In the second stage of the session, we showed subjects four representative sample informed consent documents from previous clinical trials at Oregon Health Sciences University. These documents ranged in length from 8 to 12 pages. Subjects were asked to imagine that they were being asked to participate in one of these trials and to read the document. We then asked for their comments on this process. In the third stage of the session, we asked subjects for specific recommendations for improving the informed consent process and suggestions on how to best design an interactive multimedia system to augment informed consent for clinical trials. Finally, to close each focus group and interview, we directed the discussion toward speculation about the future with regard to what might be available for patients involved in clinical trials.
Analysis of Preliminary Focus Groups and Interviews
We tape-recorded and transcribed each focus group and interview. The comments from these transcripts were then clustered and summarized for each group. The following lists detail the primary findings from our needs assessment.
Patients' experiences with informed consent:
Ⅲ Patients with schizophrenia often had difficulty in remembering the process. They depended on the doctor or researcher. Payment for participation was a large decision factor for this group.
Ⅲ The relationship with the doctor and trust was an important factor for patients with breast cancer. Many had high levels of anxiety and fear, leading to difficulty in remembering things. They did lots of reading and wanted as much literature as possible.
Ⅲ Patients with depression generally preferred an explanation from a doctor, instead of reading forms.
Patients' reactions to sample consent forms:
Ⅲ Patients generally felt the forms were much too long and the wording too complex.
Ⅲ The level of detail became confusing.
Patients' suggestions for improvement:
Ⅲ Make the consent forms simpler and shorter.
Ⅲ Provide a summary of highlights, with the details kept separate.
Ⅲ Provide a glossary; define terms.
Ⅲ Use lay language throughout.
Ⅲ Provide information on clinical trials in general.
Ⅲ Provide space to write questions.
Ⅲ Use larger font for text.
Ⅲ Emphasize what is important.
Ⅲ Use graphics and video.
The members of the institutional review board and the researchers had many similar comments. They felt it was important to manage information overload and address the reading level of documents. One suggestion was to require that consent forms be reviewed by an editor who specialized in writing for the lay public. They also suggested using graphics and visuals to explain risks and benefits, incorporating links to other data sources and support groups, customizing information to different patient groups (language, age, etc.), and incorporating mechanisms of providing feedback to the institutional review board.
Development of a Prototype Multimedia Tool for Informed Consent
We used the feedback from the preliminary focus groups and interviews and from the review of the literature to design a prototype multimedia tool for informed consent in clinical trials. The purpose of this prototype was to test various suggested methods of providing informed consent information in a single system that we would then test in follow-up focus groups and interviews. It was not a complete working system but rather an interactive tool that tested a variety of approaches. We developed this prototype using SuperCard and Macromedia authoring software an Apple PowerMac Computer with a Troll Touch monitor with touchscreen capability. Our design included general modules with information about clinical trials and informed consent as well as trial-specific modules. For the purposes of using this prototype as stimulus material in follow-up focus groups and interviews, we based the content of the specific modules on a drug study that had already taken place for patients with schizophrenia. The researcher-physician for this study provided both the informed consent content and video explanations that we used in the trial-specific modules.
Our prototype consisted of the following modules: Embedded in these modules were various approaches for testing how best to provide the following:
Ⅲ Easy, structured adaptation to a new research protocols, where general information appears in all applications and the researcher inputs trial-specific information (text and video) following a prescribed template.
Ⅲ Emphasis on a subject's understanding and consent (use of video, pictures, graphics, and audio)
Ⅲ Measurement and documentation of competency.
Ⅲ Measurement and documentation of comprehension.
Ⅲ Documentation of consent.
Figures 2 through 7 show representative screens from the prototype multimedia tool. Figures 2, 5 , and 7 show sample general screens that would remain the same from clinical trial to clinical trial (e.g., introductory and background material, competency testing, and written or voice signature). Figures 3, 4 , and 6, on the other hand, show screens representing material specific to a particular clinical trial, which would be replaced with new material each time the tool was used for a new research trial (e.g., description of study, patient experiences, patient resources, self-tests, and review material). We designed the multimedia prototype to be highly structured, with well-defined content definitions for the tailored materials to be inserted (text, video, and audio). Adapting the general tool by inserting trial-specific information would not require programming knowledge and could be performed by a member of the research team.
A sample welcome screen is shown on the left side of Figure 2 , left. Video and audio were used throughout the system as often as possible to make the material more interesting to the patient and not dependent on the patient's ability to read. Figure 1 , right, shows the topics covered in background material on clinical trials. This area was marked as optional, whereas material on the study itself (e.g., purpose, risks, benefits, alternatives, and costs) were required. Although the patient could browse through the topics as desired, the system recorded which areas were viewed and took the user back to any unseen but required topics before completing the session.
The screen shown in Figure 3 , left, is representative of the material describing a particular clinical trial. For the purpose of the prototype tool for informed consent for clinical trials, we used the example of a study testing the efficacy of the drug Seroquel for patients with schizophrenia. This trial had already taken place at Oregon Health Sciences University under the direction of William Wilson, MD. Dr. Wilson adapted his consent form and typical discussion to a presentation format (bullet points and few concepts per page). We then videotaped his presentation of the informed consent material and included his pages with a video window of his comments as separate screens. This material was designed as required for the patient. Supplemental material, such as the descriptions of patient experiences with potential outcomes from the trial (shown in Figure 3 , right) and resources for patients with schizophrenia (shown in Figure 4 , left ) were designated as optional for the purposes of this prototype.
We used this modular, hierarchic approach to presenting informed consent information both to simplify the insertion of trial-specific information (prescribed bulleted slides and video) and to allow the patient to control the browsing of information. Other features that incorporated in this section were pop-up definitions of terms, which appeared when a word was touched; sample screens in Spanish; and a variety of graphics and icons.
In presenting informed consent, it is important to judge a patient's understanding of the material and competency to consent to treatment. This is especially important (and difficult to determine) with subjects who may have cognitive impairment. In the prototype, we included a self-test module in which multiple-choice questions were read to the patient (see Figure Figure 5 . In this case, the pictures of activities associated with preparing a meal must be touched in the order they would be performed.
In response to some of the suggestions from patients and researchers regarding the need for a high-level summary of the important concepts, we tested the use of a summary screen that the patient could view before deciding on trial participation. This is shown in Figure 6 . Finally, we tested a variety of methods for documenting the informed consent process. One option was to simply print out a form and have the patient sign it. Figure 7 shows the screens that accept an electronic signature and audio recording of consent.
Follow-up Focus Groups and Interviews
We used the prototype multimedia tool for informed consent in focus groups and interviews with patients and researchers to obtain feedback on the feasibility of using such a tool routinely for clinical trials. Five patients with schizophrenia, 7 with cancer, 9 with depression, 19 researchers, and 14 institutional review board members participated in these follow-up focus groups and interviews. Subjects were recruited from the pool of people who participated in the preliminary round of focus groups and interviews. Each subject was once again paid $20 for time and travel. The format of the focus groups and interviews included an initial overview of the project and a demonstration of the system, followed by a debriefing to elicit reactions, comments, and suggestions.
We found that subjects generally felt the system was useful and could replace the paper document. They felt that using the system would be less stressful, because they would have a greater sense of control and could proceed at their own pace. They liked the hierarchic and modular approach to providing infor- mation and felt that the use of video made information more understandable. When asked what we should keep in the system, most responded that they ''liked it as it is'' and that ''everything was much friendlier than paper alone.'' Specific features that were favored were the clinical trials background, the glossary ( pop-up definitions on each page), the list of resources (which could be printed), the video and audio features with all text, and the hierarchic format. The subjects' suggestions for what should be changed about the prototype included reorganizing the information so that the important material is covered first ( perhaps by an overview at the beginning). In addition, the self-test and competence test were not always viewed positively. Some patients felt the self-test ''would create anxiety'' if it were being recorded. The competence test took additional time (about three minutes), and the material was off the subject, making the interaction more confusing.
Researchers and institutional review board members found the system to be valuable in making the information more understandable with a consistent quality presentation by the physician/researcher. They realized that background information on clinical trials was often missing from informed consent and felt it was helpful to have this and other supplemental material available to the subject on demand, without interfering with the basic presentation. Several institutional review board members had concerns about being able to review the system for potential biases in presentation and about the legal issues associated with replacing the paper document. In particular, many felt that the section on subjects' experiences would be difficult to keep unbiased and were uncomfortable including that component in a system. Subjects, on the other hand, found the section on these experiences very valuable. Many researchers commented that such a tool could save significant physician time and could make the presentation of informed consent material more standard and less biased. The required-versus-optional and the overview-versus-detail modules were found to be both acceptable and useful.
When we discussed with the researchers the possible means of testing a patient's competence to decide on trial participation, we mentioned that it seemed difficult to find a way to measure competence without prolonging the time spent on seemingly irrelevant topics or without alienating the patient. However, some researchers mentioned that a computer-based competence tool, as tested in our prototype, would be a useful option, and more standard than a paperbased approach. The resulting suggestion was to develop a separate competence tool that could be used independently of the informed consent tool.
Finally, we probed the subjects on how such a multimedia tool should be worked into the informed consent process. Subjects still want to talk with a doctor, and institutional review board committees are not yet ready to relinquish the paper record. The current consensus seemed to be that subjects could use such a system to prepare for a conversation with the researcher/physician.
Conclusion
With our needs assessment and follow-up testing of a multimedia tool for informed consent, we showed that it was feasible to insert modules of structured trial-specific information into the larger system. Subjects generally felt the system was useful and could replace the paper document. They felt using the system would be less stressful, because they would have a greater sense of control and could proceed at their own pace. They liked the hierarchic and modular approach to providing information and felt that the use of video made information more understandable. Researchers and institutional review board members also found the system to be valuable but had concerns about being able to review the system for potential biases in presentation and about the legal issues associated with replacing the paper document. We developed both high-level and low-level design recommendations for a multimedia tool for informed consent based on the qualitative feedback from our prototype that demonstrated a variety of possible approaches. The basic design recommendations included:
Ⅲ A highly structured modular approach that reuses general informed consent and clinical trial information and makes use of scripted (fill-in-the-blank) trial-specific presentation screens and video from the physician/researcher.
Ⅲ An overview of the most important points near the beginning of the interaction and near the end, especially immediately before the subject decides whether to participate. Ⅲ Glossary definitions included wherever possible.
Ⅲ A self-test module this is optional and mainly for patient use.
Ⅲ Graphic aids to explain risks.
Ⅲ Inclusion of the competence test as a separate tool or module.
A multimedia computer-based system has the potential to aid in the solution of some of the more common objections to the traditional informed consent process and paper document. These qualitative findings and recommendations are an important first step in creating a useful system. Future work should evaluate whether such a system can be integrated into a clinical setting and improve patient understanding and decision-making while conforming to the institutional requirements for informed consent.
